Twenty species of mosses from northern Thailand are reported as new to the moss flora of the country. One of these, Fissidens elizbrowniae B.C.Tan & K.Wongkuna-Thananoppakun is described as a new species. Among the new records, a number of species exhibit a continuous range or disjunctive distribution between India and Thailand (Indochina), highlighting the little known floristic connection between the moss floras of Thailand (Indochina) and the Indian subcontinent. Other new moss records represent probable members of either the East Asiatic or Sino-Himalayan floras.
Introduction
The moss flora of Thailand has received much attention making its bryoflora the best known of the Indochina region. Recent studies of the moss flora in northern Thailand continue to yield new records and new taxa (Akiyama 2006; Pollawatn et al. 2008; Wongkuna et al. 2009; Nathi et al. 2010; Akiyama et al. 2010 Akiyama et al. , 2011 and references listed therein; Printarakul et al. 2012 Printarakul et al. , 2013 . In a recent study, we discovered another 19 species of mosses, collected mostly from Doi Suthep-Pui National Park in Chiang Mai Province, and representing new records for the country. In addition, one undescribed species of Fissidens was found. We are pleased to name the new taxon after the late Dr. Elizabeth Brown, a well known Australasian hepaticologist.
The novelties in the Thai moss flora are reported below, with short notes on their diagnostic morphological features, habitat preferences, collection site, field ecological information and distribution. Full illustrations of 15 moss species that are either uncommon, rare and/or phytogeographically important are provided for identification purposes and because the mosses of Thailand are frequently not well illustrated in many publications.
New records and new species
1. Anomobryum gemmigerum Broth. (Bryaceae). Fig. 1 .
In Thailand, this species is best recognized, among its congeners, by having numerous, reddish-brown gemmae clustered in the appressed leaf axils of the julaceous plant.
Distribution: Nepal, China, Japan, Philippines (see Zhang et al. 2007 ). New to Thailand. Plants small. Stems to 5 mm tall, yellow-green, simple, not branched, central strand not differentiated, hyaline nodules well-developed. Leaves 18-24, densely arranged, lowest leaves small, middle to upper leaves much larger, narrowly lanceolate, 1.5-2 mm long, 0.2-0.25 mm wide, apex long and narrowly acuminate, leaf base not decurrent; leaf margin entire, with limbidia, consisting of 1 or 2 rows of elongate cells, differentiated all around the leaves, but weakly developed at leaf apex; leaf costa strongly excurrent; vaginant lamina about 3/5 of leaf length; apical laminal cells similar to those on dorsal lamina, polygonal, 6-10 µm long, 5-8 µm wide, thin-walled, multipapillose with more than 8 small papillae per cell; vaginant laminal cells similar to those of the apical lamina. Sporophyte not seen.
This species is closely allied to F. kinabaluense Z.Iwats. (see Iwatsuki 1969) in having similar foliation with linear-lanceolate leaves, but differs in having strongly excurrent costa and the presence of limbidium all around the laminae. In F. kinabaluense, the costa is short-excurrent and the limbidium is present only on vaginant laminae of leaves.
Additional specimen examined: Thailand: Phetchaburi Province: Kaeng Krachan National Park, on shaded soil in mixed evergreen and deciduous, hardwood forest, c. 960 m elevation, Wongkuna 1533 (paratype, CMU). The plants in the Thai population differs from the typical plants of this species in having more narrowly acuminate leaf apices, more strongly and irregularly toothed margins of the vaginant laminae of perichaetial leaves, and the presence of often weakly and incompletely developed limbidia in upper and perichaetial leaves. Although F. serratus is reported to be a variable species (see Pursell 2007) , the differences in leaf morphology outlined above may warrant a separate taxonomic recognition of the Thai population in a future revision of the morpho types of Fissidens serratus on a worldwide basis. 12. Phyllodon bilobatus (Dixon) P.Câmara (Hypnaceae). 
Physcomitrium eurystomum Sendtn. (Funariaceae).
This species has oblong-obovate leaves with margin bluntly denticulate in the upper part and distinctly bordered by 1 or 2 rows of elongate cells. The costa is percurrent to shortly excurrent and the operculum has a conical-rounded apiculus. The seta is long, 4-10 mm, and yellowish orange.
Distribution: Europe, Russia, Africa, India, China, Japan, Vietnam, (see Li et al. 2003) . New to Thailand. 14. Physcomitrium sphaericum (C.F.Ludw.) Fürnr. (Funariaceae). Fig. 11 .
Compared to Physcomitrium eurystomum, this species is characterized by having leaves with the upper margin bluntly serrulate and indistinctly bordered by elongate cells. The costa is percurrent and the seta is short, 2-3 mm long and reddish brown.
Distribution: North America, Europe, Russia, China, Japan, (see Li et al., 2003) . New to Thailand. This species has the following diagnostic features: a small plant with lingulate to oblong-elliptic leaves and a leaf costa ending below the obtuse apex. The leaf cells at apex and margin are smaller than the inner cells, usually subquadrate or irregularly rhomboid. The leaf margin is flat (plane) or sometimes recurved. and Gayo (Kaew) Ta Chang Fall, on thin soil on rock near waterfalls, in deciduous dipterocarp-oak forest, c. 417-530 m elevation, Printarakul 5787, 5797, 6151, 6164, 6170, 6220 (CMU). 16. Tortella walkeri (Broth.) R.H.Zander (Pottiaceae). Fig. 13 . This species is characterized by having a small and rosette forming plant habit. The leaves are oblongspathulate, obtuse, with apex mucronate, and the leaf cells are obscure and multi-papillose. Capsules erect, ovoid-cylindrical, with no peristome. This species is recognized by having oblong-ovoid and immersed capsules that are surrounded with large perichaetial leaves. The leaves are ovate to oblong-ovate often with long hyaline acumen. The leaf cells are rounded, rhomboid to hexagonal or subquadrate at margins. The annulus of capsule is persistent, 3-5 cells high, and the single peristome is reddish brown (when fresh) and papillose.
Distribution
Distribution: North America, China, Korea, Japan (see Noguchi 1988; Wang 2011) . New to Thailand. Venturiella sinensis is a widespread species in eastern Asia and eastern North America. Therefore, its presence in Thailand is not surprising. This monotypic genus is also a new record for Indochina. This species has small leaves with apex acuminate. The leaf cells are obscure and multi-papillose. Fusiform gemmae are abundant. Capsules are pyriform, furrowed and peristome is absent.
Distribution: Widespread in Northern Hemisphere (see Jia et al. 2011; Suzuki & Iwatsuki 2011b ). New to Thailand.
Specimen examined: Thailand: Chiang Mai Province: Doi Chiang Dao National Park, on tree trunk in primary, evergreen hardwood forest, 1,593 m elevation, Printarakul 5141B (CMU, L).
Hondaella caperata and Entodon longifolius
Hondaella caperata (Mitt.) B.C.Tan & Z.Iwats. (Fig. 15) is locally common in Doi Suthep-Pui and Doi Chiang Dao National Parks. This hypnaceous species has distinctive leaf alar region consisting of numerous leaf cells, an erect oblong capsule, and a yellowish, cross-striate exostome. The combined morphological features make the species look like Entodon longifolius (Müll. Hal.) A.Jaeger. The latter appears to be a species of confused taxonomic status in many publications. According to the latest revision of Entodon in eastern Asia (Zhu et al. 2010) , the species was originally described from India based on sterile material. Although considered an endemic to India, Gangulee (1980) did not treat it in his flora. In publications on the moss flora of China, the leaf apex of this species was described differently, either as acute to shortly acuminate (Hu 1983; Zhu et al. 2010) or long-acuminate (see Hu and Wang 2008) . The illustration of E. longifolius showing long-accuminate leaf apices, an erect, oblong capsule and striolate persitome teeth in the newly published English version of Chinese moss flora (see Hu and Wang 2008 , Plate 562) is misleading. The illustration is probably based on a misidentified specimen of Hondaella caperata because in the species description of E. longifolius (Hu and Wang 2008, p. 183) , the sporophyte is reported as "not seen".
Hondaella capearata was first reported from Thailand by Horikawa and Ando (1964) . 
Phytogeographical consideration
The present report of 19 new Thai moss species has significant implication in the phytogeographical consideration of the moss flora of Thailand. The distribution patterns exhibited by the moss taxa newly found in Thailand, discounting the widespread Asiatic to nearly subcosmopolian species, have highlighted the little known phytogeographical connection between the moss floras of Thailand and the Indian subcontinent. Entodontopsis nitens, Tortella walkeri and Trachyphyllum jeyporense are three examples of continuous range or disjunctive distribution between the two geographical areas. These species can be predicted to be present also in other Indochinese countries and in southwestern China. They represent members of Indo-HimalayanBurmese/Thailand moss flora.
Phytogeographically, it is interesting that some of these new moss records for Thailand were known previously from China, Korea and Japan, for example, Fissidens closteri subsp. kiushiuensis and Eurhynchium laxirete. Their discovery in Thailand suggests their probable presence in other Indochinese countries. However, these species may be proven to be members of either the broad East Asiatic or Sino-Himalayan floras.
